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A B S T R A C T
We studied the clinical and electroencephalographic features in 30 children who were diagnosed with
childhood absence epilepsy. According to their EEG pattern we divided the 30 children into two groups:
group A: 11 children with classical absences whose ictal EEG showed primary generalized spikes and
waves and group B: 19 children with frontal onset of the EEG epileptic abnormalities (‘frontal group’). In
the frontal group, more frequently complex absences were seen. Although the majority of children
responded very well to valproate monotherapy, ethosuximide has to be added in 3 children of the frontal
group to achieve seizure freedom. In the frontal group, also more learning and behavioural problems
were encountered. This study largely conﬁrms a previous study of Lagae et al. [Lagae L, Pauwels J, Monte
B, Verhelle J, Vervisch J. Frontal absences in children. Eur J Pediatr Neurol 2001;5:243–251]. It seems that
frontal onset absences constitute a speciﬁc subtype within the childhood absence epilepsies.
 2008 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Childhood absence epilepsy (CAE) is an idiopathic generalized
epilepsy syndrome, with a strong genetic predisposition, and
usually with a favourable outcome.2,3 Early onset of seizures, rapid
and complete response to treatment, and no other seizure types are
favourable prognostic factors.4,5 Almost all children are seizure and
drug free in adolescent period, but some of them (20–30%)
continue to have absence seizures or develop other types of
generalized seizures in later life.6 The EEG pattern is characterized
by a normal background activity with sometimes rhythmic
posterior slowing.7 Ictal discharges consist of generalized,
rhythmic, high amplitude spike–wave complexes around 3 Hz
(2.5–4 Hz). The frequency is gradually decreasing during the ictal
EEG changes to 0.5–1 Hz. In the past decade there are reports
focusing on EEG ﬁndings in absence epilepsy.1,8 In these reports, a
subgroup of children was identiﬁed with focal frontal onset of the
ictal epileptic discharges. This subgroupwasmore difﬁcult to treat,
with also more learning problems.1
The aim of the present ‘replication study’ was to determine
whether frontal onset of the generalized ictal discharges in* Corresponding author. Tel.: +32 16343845; fax: +32 16343842.
E-mail address: Lieven.Lagae@uzleuven.be (L. Lagae).
1059-1311/$ – see front matter  2008 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2008.10.013children with absence epilepsy indeed is indicative of a more
difﬁcult to treat epilepsy.
2. Patients and methods
Basically, the same methodology as described in the paper of
Lagae et al.1 was used as much as possible for this new cohort of
children with absence epilepsy:
For inclusion in the study the patients had to fulﬁll the next
criteria:
1. onset of absence seizures before puberty,
2. normal neurological examination,
3. no previous neurological of psychiatric disorder,
4. absences as the initial type of seizure and
5. concordant ictal EEG pattern which is characterized by general-
ized epileptiform discharges (spike and waves) 3/s on a normal
background activity.
In all children a digital EEG was performed using standardized
techniques, following the international 10–20 system, with a
minimum of 19 electrodes. During recording classical activation
procedures were performed: eyes open, eyes closed, hyperventila-
tion (HV) and intermittent photic stimulation (IPS).
We looked at the following clinical parameters in every
patient:vier Ltd. All rights reserved.
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2. other type(s) of seizures,
3. average number of seizures per day: we collected these data
from medical history and information given by parents,
4. response to treatment: a good response means that the child
was seizure free, 4 weeks after the introduction of an adequate
anti-epileptic drug (AED),
5. neuro-imaging study (when possible MRI),
6. neuropsychological testing and
7. presence of learning and behavioural problems.
The following data were collected from EEG registration:
1. background activity,
2. posterior rhythmic slowing,
3. duration of the generalized spike and wave discharges periods
4. number of ictal discharges per time unit (average recording
time = 25 min),
5. isolated interictal epileptic discharges,
6. focal onset of epileptic discharges as deﬁned by Lagae et al.1:
initial spikes over the frontal regions, followed by a typical
generalized 3 Hz spike and wave pattern,
7. inﬂuence of hyperventilation (HV): clinical absence during HV
(3 min) and
8. photosensitivity: eliciting epileptiform discharges during inter-
mittent photic stimulation (IPS).
All EEG patterns were interpreted by three neurologists–
epileptologists independently. During the actual EEG recording at
least one neurologist was present to ensure adequate classiﬁcation
of the seizures.
3. Results
Overall, 30 consecutive children were included in the study. All
30 children (18 girls, 12 boys), aged 4–12 years, were diagnosed
with absence epilepsy, according to the International League
Against Epilepsy (ILAE) classiﬁcation criteria.2 All children have
normal clinical and neurological examination, as required in the
inclusion criteria. Clinical parameters for both groups are
summarized in Table 1.
Eleven patients in our group have belong to group A with
‘‘classical’’ absences (Fig. 1), 19 to group B with ‘‘frontal’’ absences.
In the latter group of 19 children with initial frontal epileptic
abnormalities, 12 had bilateral frontal onset (Fig. 2a) and 7
unilateral frontal onset (Fig. 2b).
Follow up period was not different among the two groups:
average follow up period for group A was 5.3 years (range 1.5–10
years), for group B 5.1 (ranged 1–9.3 years), respectively.Table 1
Clinical parameters.
Clinic characteristics Classic
Group
N = 11
Mean age at seizure onset (range) years 6.6 (4–
Follow up period (range) years 5.3 (1.
Patients with simple absences (N) 10
Patients with complex absences (N) 1
Patients with other type of seizure 2 GTCS
Average daily frequency of seizures 15 (5–
Monotherapy 10 (VP
Duo-therapy 1 (VPA
Neuroimaging Norma
Learning disability + behavioural problems 0Age at absence onset was similar in both groups. We noted two
types of absence seizures: simple absence seizures (staring alone)
in 22 patients (10 in group A and 12 in group B) and ‘‘complex’’
absences (staring associated with clear motor phenomena in the
face, shoulders or arms) in 8 children. The number of children with
complex absences was signiﬁcantly higher in group B (N = 7/8),
while in group A there was only 1 child with complex absences.
Regarding other types of seizures therewere 2 patients in group
A with other seizure types (2 with GTCS), and 1 in B group (1 with
GCTS). Frequency of absence seizures was similar for both groups
ranging from 5 to 50 (median 15) per day in group A, and from 3 to
35 (median 10) in group B.
All 30 children were treated with valproate as the initial anti-
epileptic drug (up to 30 mg/(kg day). If after 2–4 weeks, it became
clear that the child was not responding to valproate monotherapy,
ethosuximide (ETX) was added to the treatment. Overall, 26
childrenwere onmonotherapy after 4weeks, and in 4 children ETX
had to be added. Ethosuximide had to be added in 3 children from
group B and in 1 child from group A. After 8 weeks, eventually all
children were clinically seizure free. Effective dose of VPA was not
different between the two groups.
Neuroimagingwas done in 17 patients (7 in group A and in 10 in
group B), and in all examined children MRI was normal. Only in
two patients (one from both groups) the neuroradiologist marked
mild cortical atrophy.
In the group with (unilateral) frontal onset absences, 2 children
had behavioural problems and learning disabilities. However, all
patients attended normal school, and on formal neuropsycholo-
gical testing all had an IQ score > 85.
EEG parameters for both groups are presented in Table 2.
During the EEG recording at least one period with generalized
spike and waves was seen in all patients. In group A the typical
generalized epileptiform discharges were recorded 2–7 times per
registration, and in group B 1–5 times per registration. Typical ictal
EEG recordings from both groups are shown in Figs. 1 and 2. Fig. 1
illustrates a typical group A example. In Fig. 2, a bilateral (Fig. 2a)
and unilateral frontal onset absence (Fig. 2b) is shown.
Backgroundslowingwasseen in4patients fromgroupAandin12
from group B. Isolated epileptic discharges were recorded in 16/19
children in group B, and in 4/11 in group A. Mean duration of ictal
dischargeswassimilarforbothgroups: ingroupA10 s(range2–20 s)
and in group B 10 s (range 3–17 s). During the HV test (before the
start of the treatment) all children had a ‘‘positive HV test’’: clinical
seizures (absences)were noted by the EEG technician, accompanied
by ictal epileptiform discharges of 3 Hz spike and wave complexes.
Photosensitivity was present in two children from group A and
in 6 in group B. Photoconvulsive response was not recorded in any
patient.al absence Frontal absence
A Group B
N = 19 (12 bilateral + 7 unilateral)
11) 6.4 (3–12)
5–10) 5.10 (1–9.3)
12
7
1 GTCS
50) 10 (3–35)
A) 16 VPA
+ ETS) 3 (VPA + ETS)
2 unilateral F, 1 bilateral F
l N = 7 Normal N = 10
2 (unilateral F)
Fig. 1. Typical absences (group A), bilateral spike–waves 3 Hz, boy 7 years old. Note the abrupt onset of the generalized epileptic activity.
Fig. 2. (a) Bilateral F onset of absence, girl 7 years old. Note onset over both frontal regions. (b) Unilateral frontal (left) onset of absence (group B), girl 6 years old. Note the
initial epileptic spikes over F7.
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The present study largely conﬁrms the previous ﬁndings
reported by Lagae et al.1 There seems to be a subgroup of childrenwith absence epilepsy that show a different clinical and EEG
proﬁle. In the children with frontal onset of the typical generalized
3 Hz spike and wave discharges, more complex absences are seen,
more frequently ETX had to be added to achieve seizure control
Table 2
EEG parameters.
EEG characteristics Classical absence Frontal absence
Group A Group B
N = 11 N = 19 (12 bilateral F, 7 unilateral F)
Patients with background slowing 4 12
Interictal isolated frontal spikes 4 16
Number of discharges per one recording 2–7 1–5
Mean duration ictal discharges (range) in seconds 10 (2–20) 10 (3–17)
Positive HV test 11 19
Positive photoparoxysmal response 2 6
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tered. Also, at the EEG level, differences were noted. There was
more background slowing andmore frequently photosensitivity. In
the groupwith frontal onset absences interictal frontal spikeswere
seen.
However, comparing the 2 studies in detail, it is obvious that the
group described in this paper, has an overall better prognosis. After
8 weeks all children were seizure free. This discrepancy could be
explained by the fact that, in contrast with the frontal group in the
2001 paper, also children with bifrontal onset were included. They
showed a better prognosis than the typical unilateral frontal onset
absences.
We believe these 2 independent studies, althoughwe do realize
that the total number of patients is still too low to draw deﬁnite
conclusions, do have implications in clinical practice: when
confronted with a child with staring spells, these subtle EEG
abnormalities (especially the unilateral frontal onset of the
generalized discharges) can indicate a ‘‘worse’’ prognosis: more
often, monotherapy might not work, and more behavioural and
learning problems can be expected.
It remains to be discussed whether the frontal onset absence
seizures represent a unique epilepsy syndrome. Basically, and
especially because of the interictal frontal spikes, one could
consider the frontal onset absences as a secondarily generalized
epilepsy syndrome. It is well known that frontal seizures tend to
generalize very fast and are sometimes mistaken for generalized
seizures. Frontal lobe absences might be an extreme example of
this rapid generalization. In general, focal EEG abnormalities in
patients with well-documented idiopathic generalized epilepsy
have been described.1,8–10 Lombroso9 found focal EEG features in
up to 65% of all EEG recordings. Most commonly these focal
interictal spikes were seen over the frontal or temporal regions
Lateralized spikes, spike–slowwave complexes were founded in of
27% of 124 children reported by Covanis et al.11 Yoshinaga et al.8
concluded that is not uncommon for patients with absence
epilepsy to show focal abnormalities on EEGs
In recent years the pathophysiology of absence seizures has
been unravelled in great detail.12–14 It is clear that both thalamic
nuclei and the frontal cortex are critically involved in the
generation of absence seizures. Abnormal ﬁring of generator
neurons in the thalamus elicit the generalized seizures in the
frontal lobes. It is also possible that the frontal cortex initiates the
abnormal epileptic activity.14 This phenomenon could explain ourEEG ﬁndings with frontal spikes as the ﬁrst sign of a starting
absence seizure.
It is well recognized that frontal seizures in children are very
often associated with cognitive and behavioural problems. Only
two patients in this study (both from the frontal group) were
known with learning and behaviour problems. In the study of
Lagae et al.1 a higher frequency of learning and behavioural
problems was described, but this might also be due to the fact that
most of these children were not seizure free.
We conclude that frontal focal onset of absences seizure is not
uncommon and can be considered as a special type of absence
seizures. This type of absence seizures is sometimes more difﬁcult
to control with classic AED monotherapy and more frequently
learning and behavioural problems are seen.
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